This work presents the results of the analysis of meteorological variables applying the modeling Ion-Wavelets in a hypothetical manner. In this case the Morlet wavelet transform is used, which is the result of a huge number of researches made in the 80's and applied to various physical phenomena derived from natural chaotic processes; the data were processed using the phenomenon "El Niño" and CO 2 (Carbon dioxide) due to the fact that these are the meteorological phenomena which best adapt to our object of study correlating with distribution of Gauss and Morlet during the study period in the Puebla Valley.
Introduction
This case is using the Morlet wavelet transform which is the result of a huge number of researches made in the 80's and applying to various physical phenomena derived from natural chaotic processes, it says a complex understanding and development which constitutes recent analysis technique.
This term is defined as a small wave or localizable function in time for the representation and signals segmentation in the time-frequency study.
The Morlet wavelet transform has begun to be applied in different fields for instance astronomy, acoustic, nuclear engineering, earthquake detection, image compression, optics, MRI, radar, meteorology, etc. [1, 2] .
The Wavelet analysis, whose mathematical basis is similar to the Fourier Theory, decomposes a temporary series in the domains of time and frequency, which turns into an appropriate analysis for the study of non-stationary series that contain variability in different temporary scales, which is the case of meteorological series. With the decomposition in the domains of time and frequency, it is feasible to obtain both the most important modes of temporary variability and their evolution in time; this also allows the location in time of oscillatory signals of very short duration [3] .
It was utilized the following Gaussian wavelet for the variables of temperature, energy and rainfall.
where Cn is a constant determined for 2-norm de gauss (x,n) = 1; where just is possible perform the wavelts continuous transform which can be symmetrical or asymmetrical depending on the value of n [4] . Subsequently, El Niño and CO 2 programs were utilized for applying the Morlet wavelet transform whose mathematical model is expressed as:
e *cos 5
to co-relate the thermal peaks to the rainfall points during the months analyzed.
let because: it looks like a wave, it is commonly used, and it's simple. The base data were processed in Ion Wavelet, which is a program developed for the analysis of continuous variables like the meteorological ones, as it requires only the analytical instrumentation. Registered data can be processed through different models such as El Niño phenomenon, Monzon, CO 2 and Sunspots. In this case, they were processed only by El Niño phenomenon and CO 2, due to the fact that these are the meteorological phenomena which best adapt to our object of study [5] .
Remember that El Niño phenomenon is a cyclical climate process which provokes havoc worldwide, affecting mostly South America and the areas between Indonesia and Australia, causing warming of Pacific waters; using this model in a hypothetical manner to understand the possibility of climatic change caused for this process in the centre of Mexican Republic, more specifically in Puebla city [6] .
The Morlet wavelet is used, and the transform is performed in Fourier space. To reduce wraparound effects, each time series is padded with zeros [7] .
The Morlet wavelet consists of a complex exponential modulated by a Gaussian, where t is the iv t/s 2t2/(2s2) e 0 e time, s is the wavelet scale, and v0 is a nondimensional frequency. For v0 5 6 (used here), there are approximately three oscillations within the Gaussian envelope. The wavelet scale s is almost identical to the corresponding Fourier period of the complex exponential [8, 9] .
The relationship between the phenomenon El Niño and CO 2 is ideal to this study due to the meteorological conditions that could be reflected in the behavior of the winds, temperature, rainfall and solar radiation; also the constant pollution of CO 2 that occur in the capital and their probable relation between them; After this, the reconstruction signal of the Wavelet transform is utilized (See Figure 1) .
This model allows analyzing the data through a 2D graphic that is generated in the processing. In axis "x" is located in the time scale and the "y" axis scale analysis; using only Gauss and Morlet algorithms. In the Wavelet spectrum appear located in the temporal space areas where there is increased energy accumulation. It is interesting see how the accumulation of solar energy, temperature, humidity and rainfall are distributed over time at different time scales (Ramos, R. et al. 2003) .
The study of the graphs it is useful to understand the behavior of the processed variables during the time of the study 2011-2012.
Weather Variables Modeling in Puebla City
El Niño phenomenon (EN) and CO 2 (C) models were applied: a) according to the characteristics of Puebla Valley, b) depending on atmospheric conditions and pollutants (including Popocatepetl volcano) and c) to correlate the results and models obtained between the processed meteorological variables and those which might be affected by some pollutant; resulting in the 2D modeling. El Niño phenomenon is the normal atmospheric circulation in the Pacific and the convergence of Northwest and Southeast winds on the surface, which causes a convective cell related to temperature, humidity and rainfall [10] . Data processing, the creation of these models and the results will be useful in the near future to follow up important climate variations related to global warming. (EN) was applied to the variables of temperature, humidity, rainfall and energy in the months of June-July-December 2011 and May-June 2012, as they are representative months according to the variations of the analyzed variables. In this analysis the period of rain begins in May, with high humidity, important rainfall and constantly varying energy. Within this month, the Earth's surface receives energy proceeding from the Sun in the form of electromagnetic radiation: absorbs heat and emits radiation in the infrared range, so that this would generate a constant source of energy to maintain the whole flow of the atmosphere [11] .
The energy which Puebla Valley's surface receives depends on the incidence angle of the rays and altitude; temperature remains relatively continuous. The result of (EN) suggests an alteration in the system of normal average rainfall; falling behind the rainy season in 2011 and, in 2012, entering a normal process from May; i.e. there is a clear relationship of El Niño activity in the Valley of Puebla in annual period studied.
Using (C), the pollution factor of carbon dioxide is not important for the Valley of Puebla yet. The result of the processed variables is identical to (EN), i.e. in this model, there is no atmospheric alteration with carbon dioxide.
The activity of Popocatepetl volcano did not influence the atmospheric behavior of the processed variables either, due to wind conditions that favor rapid dispersion of particles emanating from the volcano [12] .
The hypothesis suggested by these results is that by applying the model of El Niño phenomenon, the result obtained is directly related to the Valley of Puebla, while the CO 2 model is related to climate change and should be applied to future studies.
In Figures 2-4 are presented the modeling of maximum and minimum temperatures (2), rainfall and humidity (3) and finally the solar energy (4); the modeling does not change significantly, it is almost the same for all results obtained between 2005 to 2010, showing that have remained in a range almost equal. usually dispersed throughout the whole year; temperature increases or decreases according to the amount of humidity existing in the air.
The relationship between humidity and rainfall shows that humidity increases in the rainy season.
The relationship between rainfall and energy is given by the existing thermal oscillation, i.e. less rainfall at higher energy.
The study allowed the identification of the zones of thermal accumulation, humidity and rainfall; both maximal and minimal. At the same time, the zones of accumulation of thermal isolines and isohyets were identified during the study period for the Valley of Puebla.
The application of IONWAVELETS hypothesis, shows atypical data to the period of study, for instance, in a short period of time was presented great amount of rain and hailstorms.
In addition with these data, it is pretended to contribute to the process of agricultural development, i. c. the relation between the obtained data and any seed which can be ideal to the edaphological development in the area of study; the application of this model is going to take more time in relation with the observation process to determine if the applied hypothesis is variable. The model applied to the characteristics of "El Niño phenomenon, warm", and the anthropogenic study (CO 2 mainly) as well as the statistical and mathematical results have a certain range of 75% -85%.
